AKT activation was not essential for hepatocellular carcinoma cell survival under glucose deprivation.
Hepatocellular carcinoma (HCC) is the second leading cause of cancer-related death worldwide, with a dismal 5-year survival rate less than 15%. The present study aimed to investigate whether AKT inhibition and glucose deprivation could synergistically kill HCC cells and the molecular mechanisms involved. HCC cells were starved in glucose deprivation, and then the resultant cell death was determined by flow cytometry and mitochondrial oxygen consumption rates using a Seahorse XF-24 Extracellular Flux Analyzer. Glucose deprivation reduced mitochondrial oxygen consumption rates for ATP production, enhanced mitochondrial proton leaks, reduced Mcl-1 expression, and subsequently caused significant cell death in the sensitive HepG2 and HCC-M cells. In the resistant Hep3B and Huh7 cells that survived, glucose starvation induced time-dependent AKT activation. However, blockage of AKT activation using chemical inhibitors (ZSTK474 and LY290042) or specific AKT1-targeting siRNAs could not markedly sensitize glucose deprivation-induced cell death. In contrast, AKT inhibitors or AKT1-targeting siRNAs significantly protected the sensitive HepG2 cells from glucose deprivation-induced cell death. More importantly, AKT inhibition mechanically suppressed mTOR activity and induced the prosurvival autophagy pathway in the sensitive HCC cells. Taken together, these data demonstrated that AKT activity was not essential for HCC cell survival during glucose deprivation. The reduction of mTOR activity and induction of the autophagy pathway may hinder the potential application of AKT inhibitors in the cancer therapy of solid tumors such as HCC.